Rapid COD determination method using spectrophotometry with high-temperature-pressure digestion (SHTP) was designed because COD determination by classic potassium dichromate reflux method (CFM, GB/T 11914-89) had some drawbacks, such unable to analysis in batches, high cost, while had some adverse effect on the environment. SHTP was applied to the study the wastewater quality change of constructed welands for domestic sewage treatment. The results showed that there was a positive correlation between CFM and SHTP (r=0.8801). The linear regression equation between the two methods was COD CFM =1.2198COD SHTP -4.5745, and the significant test shows no significant difference between the two methods (P=0.07＞0.05). Therefore, the study provided a new and fast method to batch monitoring COD of the sewage water purified.
Introduction
Chemical oxygen demand (COD) is a must testing indicator of all kinds of water quality monitoring (Dou et al. 2015; Ramavandi 2014 ; Usman et al. 2014; Wang et al. 2015 ). Due to low cost, good effect, convenient operation maintenance and management, constructed wetlands (CWs) treatment technology has been widely used in domestic sewage treatment (Cheng et al. 2010 ; Hijosa 2012; Zhang et al. 2009 ). In order to deeply study the treatment effect of CWs on domestic sewage, researchers often need to further understand the treatment change of COD by substrate, plants and microorganisms of the water flow path and different stratification in CWs (Kalyuzhnyi 2003 ), which will greatly increase the work of monitoring. The classic potassium dichromate method (CFM, GB/T 11914-89) has some disadvantages, such as reflow time-consuming, more consumption of reagents, cumbersome operation and greater environmental pollution. Thus, in recent years, the emergence of a variety of rapid method colorimetric method has been paid a lot of attention in the field of environmental monitoring Xia et al. 2016) , because there are many advantages, such as reagent use less, simple operation, can be batch analysis and low pollution to the environment (Moretto 2015; Yu et al. 2016) . But at present most of the colorimetric equipment are imported from abroad (the United States Smart, HACH, Thermo Fisher products), the expensive prices limit the rapid application of this method.
Therefore, a rapid COD determination method using spectrophotometry with high-temperature and high-pressure digestion (SHTP) was designed and analyzed the application of SHTP in CWs. A convenient mothed was offered in rapid and precise batch monitoring CODcr of the CWs treatment of domestic sewage.
Materials and Methods

Experimental Materials
Portable high pressure sterilization pot, 722 spectrophotometer, colorimetric tube, Ag 2 4 . Gently shaked the solution to mix well, using a stopper to tighten the bottle, and used a cloth or rope to tighten the stopper to prevent the stopper from popping. Placed the colorimetric tube in sterilization pot and heated 30 min, start recording time when the constant pressure valve blowing. Natural cooling after completion of the reaction, moved the clear supernatant of cooling solution using a straw in color plate (be careful), and measuring its absorbance value at 440 nm.
(3) Analyzed the water samples in CWs. Used the above two methods to measure the COD at nine different sampling points of the CWs in our school three times. Used Excel and SPSS.15 to statistic and analyze the result of the two methods.
Result and Discussion
Drew the Standard Curve of SHTP
Accurately weighted the cooling potassium hydrogen phthalate dried 2h in a dryer at 105℃-110℃, made up a series of 0-150mg/L standard COD solution according to the requirements of relevant literature, tested its absorbance values under 440nm by high pressure and rapid digested, and drew standard curve. The regression equation of the standard curve was y=0.0041x + 0.0062，r=0.9975.
The Result of COD Monitored by Two Methods
The figure 1 is the changing curve of COD measured by CFM three times at nine different sampling points of the CWs. From the figure 1, the treatment effect of CWs on COD in domestic sewage was obvious. COD showed a downward trend of grading fluctuations along the constructed welands, the total removal rate of COD was 68.4%. The figure 1 shows that the COD of water quality entering and be treated by CWs between 10-120mg/L can be directly designed tested, which below the range of high pressure standard curve detection .The figure 2 is the changing curve of COD measured by SHTP three times at nine different sampling points of the constructed wetland.
From the figure 1and figure 2 , the changing trend of COD along the constructed welands measured by SHTP and the CFM were consistent, which generally presented the downward trend and grading bimodal effect. The total removal rate of COD was 66.2% by SHTP, which was 2.2% lower than the CFM, and the relative error was 1.63%. 
The Compared Analysis of the Two Methods
The figureg 3 is a curve by used linear regression to fit the average value of the three COD measured by two methods. From the fitting curve, both of monitoring result of the two methods had strong correlation, r=0.880, linear regression equation was COD CFM =1.2198COD SHTP -4.5745. Table 1 lists the basic statistic information on the results of the two methods. figure 4 is a comparison diagram of average value of the three COD values measured by two methods. From Table 1 and figure 4 , the measured result both in maximum, minimum and average ,CFM were higher than SHTP, there was a big difference of the results between the two methods, the absolute error was 10-20 mg/L especially in the untreated water of high COD concentration and the first CWs, and the maximum absolute error of the first CWs was 20 mg/L. But for the water in the second CWs and the treated water, the monitoring data of the two methods were coincident approximately, the absolute error was 1-4 mg/L. Therefore, the data measured by SHTP needed to be amended to ensure that the monitoring data is more realistic to reflect the actual treatment effect. 
Paired T test
Used the least square method to fit the COD of high pressure method and reflux method and got a mathematical model:COD CFM =1.2198COD SHTP -4.5745. Table 2 is the results of paired T-test the COD mean values measured by SHTP and CFM three times at nine monitoring points, including the data of the high pressure method prior to and after correcting by the correction model. From Table 2 , while the changing trend of COD along the CWs and removal rate of the COD measured by SHTP and CFM were consistent and had a strong correlation, but the paired samples T test showed that there were significant differences between the two methods, paired sample T-test showed no significant difference between the CFM and the modified SHTP (P=0.07＞0.05). So when measuring the COD in the process of domestic sewage treatment by CWs, the CFM could be replaced by a modified SHTP. 
Contrast of Consumption
Took main consumption of monitoring COD one time by two methods at the nine monitoring points (contains a blank sample test) in our school's CWs as an example to make comparative analysis. From the table 3, whether it was from the dosage of the drug reagent, or the test time, energy and water resources, etc., SHTP was much more economical than CFM, the testing cost could be reduced by 80%, saved a lot of water resources due to no use of condensate water, and SHTP could be used for batch processing, which further reduced the time of detection and further decreases energy consumption because it could be digested with the monitoring index, total nitrogen, total phosphorus of constructed welands, further decreased energy consumption. SHTP had a broad application value, it could be widely used in the detection of domestic sewage treatment by CWs because it did not require expensive digestion and colorimetric equipment. 
Conclusions
High pressure digestion photometric method with low energy, saving time, water and drug reagent, cost was only 1/20-1/4 of reflux method, and could achieve the batch detection. The changing trend of COD along the CWs were consistent,which measured three times by SHTP and CFM at nine different sampling points of the constructed wetland, the total removal rate of COD measured by SHTP and CFM was 66.2% and 68.4%
There was a positive correlation between the SHTP and CFM, the correlation coefficient was 0.878 (r = 0.878). But the data measured by SHTP was lower than CFM, it should be calibrated before use, the model of calibration: CODcr=1.2213COD CFM -4.5866. There were no significant difference between CFM and the modified SHTP, so the modified SHTP could measure the COD in the process of domestic sewage treatment by CWs. 
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